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ABSTRACT 



A method and apparatus for expanding the circuitry _of a 
circuit_haard» such as a computer motherboard. The appa- 
ratus can include a riser card: removably coupled to the 
circuitJ^Ld^d_h&v^ ^f_ex^ansion slots for 

receiving ^ expansion devices . The riser card can include a 
co nnector for ^receiving_a second riser card having further 
expansion-slots for removably receiving. additianai.exrjan- 
sion devices.. Accordingly, a single riser card can be con- 
nected to a circuit board that is installed in a chassis that can 
accept no more than one riser card, and a pair of such riser 
cards can be stacked, one upon the other, on a circuit board 
that is installed in a chassis that can accommodate stacked 
riser cards. 

45 Claims, 6 Drawing Sheets 
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Fig. 4 
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Fig. 5 
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RISER CARD ASSEMBLY AND METHOD sccond_jamn£ctor for ronplinfl to-annt her riser card , a 

FOR ITS INSTALLATION plui^Iitv__cj_e xparision port s Jgr^j^nlinaUa, expansion 

deViceSjiLnd coupling circuitry coupled to the iirst connector 
CROSS-REFERENCE TO RELATED ananEeex^an^ a further aspect of the invention, 

APPLICATION s liKe*nser cards can be stacked onerupon~the other to increase 

the num ber of expansion pdrt sl^oupted"to-lirencfrcTrihboard. 
This application is a continuation of U.S. patent applica- Alternatively, the stacked riser cards can be different. For 
tion Ser. No. 09/375,157, filed Aug. 16, 1999, now issued as example, the lower riser card can include a connector for 
U.S. Pat. No, 6,261,104. coupling to the circuit board and can include pass-through 

circuitry for coupling to the upper riser card. The upper riser 
TECHNICAL FIELD 1U card can include a connector for connecting to the lower 

riser card and need not include pass-through circuitry. 
The riser card connectors can include one .or more of 



The present invention relates to riser card assemblie s for 
lectronic d 
insTaIIat36rr 



electronic devices, such as computers, and methods for their ■=rr' ■_■■--=•"' , , :~ *. vrr~ , 

j n ^j££ 5B several d^erenUyrjes.For example, where the circuit board 

is a'^nTObefb'oard, the riser card can include a connector that 

BACKGROUND OF THE INVENTION ^ re mova bly received by a corresponding connector J£Fa 

motherboard. In one "embodiment, the motherboard can be 

Conventional computers typically include a chassis that attached" to a computer chassis and the riser card can be 

encloses circuit components, such as processors, memo ry removably coupled to the motherboard. In another 

chips, periphejalinjtegface devic es and other circuit ele- embodiment, the riser card can be attached to the chassis and 

mejitsjrhe core circuit components, such as the processor the motherboard can be removably coupled to the riser card, 

and the memory chips, are often mounted on a single printed The connectors can include edge connectors that face toward 

circuit board, such as a motherboard. It is often desirable to or perpendicular to the motherboard or alternatively, the 

provide the co mputer with expansion ports or slot s, for connectors can be coupled to ^a^bo^cj^le^extending 

attaching additional printed circuit cards ("expansion between the riser cards. 

cards") having additional circuit elements. In this manner, a 25 ^ present invention is also directed to methods for 

user or manufacturer can add additional capabilities and/or expanding the circuitry of a circuit board by coupling one or 

functions to the computer without significantly altering the more ^sci cards to the circuit board. In one aspect of the 

existing computer structure. In one conventional invention, the method can include removably coupling a first 

arrangement, the expansion slots are provided on the moth- 3o riser car( i to a connector of the circuit board, removably 

erboard. One drawback with this approach is that the expan- coupling a second riser card to the first riser card, and 

sion slots take up valuable space on the motherboard. One removably connecting at least one selected circuit device to 

approach to addressing this drawback is to attach an inter- one 0 f me fi rst ^ second riser cards. The method can 

mediate riser card to a single slot of the motherboard and further include passing electrical signals directly from the 

attach a plurality of expansion cards to the riser card. ^ sec ond riser card to the circuit board via the first riser card. 

Accordingly, a^lu^Hty^te^ In another asgccl of the mvention? ^ sametype of riser 

to^thejn^ thfTbnarr l vi a the nser card 10 an an angsmenUhat ca rd ^ be used for several djfferenttyjjes ofcojiumTejs. For 

occjmi£s^y.isingle,slot on the^ motherboard. example, the method can include coupimTa first riser card 

Conventional c omputer chassis and motherboards com e to a site of a first circuit board of a first type of computer 

in a variety of shap es ana* sizes. For example^ some "full- 4Q where the site is configured to accommodate at most a single 

form" conventional desktop computer chassis and tower riser card. The method can further include coupling a second 

chassis are dimensioned such that a single riser card, riser card of the same type as the first riser card to a site of 

attached to the motherboard, can have six or seven expan- a second circuit board of a second type of computer. The 

sion slots to accommodate expansion cards. A new type of method can still further include coupling, to the second riser 

"low-profile" chassis takes up less space than the conven- 45 card a third riser card such that each of thee riser cards has 

tional full-form chassis, but the low-profile has a limited an expansion port accessible for connecting to a selected 

height that cannot accommodate a riser card having six or device. 

more expansion slots. For example, in one low-profile noTcr nEorDTDTiAw tuc no Mymno 

configuration with an NLX motherboard that slides into the DESCRIPTION OF THE DRAWINGS 

chassis, a riser card is attached directly to a low-profile 5Q FIG. 1 is a partially schematic, cutaway top isometric 

chassis and the motherboard is coupled to one slot of the view of a computer chassis having a motherboard and a riser 

riser card. The low-profile riser card can include up to three card in accordance with an embodiment of the invention, 

additional expansion slots that each accommodate one FIG. 2 is a cutaway top isometric view of a computer 

expansion card. One drawback with this arrangement is that chassis having a motherboard and a pair of riser cards in 

a different riser card may be required for low-profile and 5S accordance with another embodiment of the invention, 

fill-form chassis, and still a different riser card may be FIG. 3 is a cutaway top isometric view of a computer 

required for ATX or NLX motherboards. Accordingly, com- chassis having a motherboard and a pair of riser cards in 

puter manufacturers and suppliers may be required to pro- accordance with yet another embodiment of the invention, 

vide and maintain an inventory of several types of riser FIG. 4 is a side isometric view of a pair of riser cards 

cards, which can be expensive and inefficient, 6Q coupled with an edge connector in accordance with an 

embodiment of the invention. 
FIG. 5 is a side isometric view of a pair of riser cards 

The present invention is directed to riser cards for expand - coupled with a ribbon cable in accordance with another 

in^jhe_ckaiujy^f-^ale vice s uch as a computer. In one embodiment of the invention. 

aspect of the invention, th e risercard can include .A^efl&gally 65 FIG. 6 is a side isometric view of pair of riser cards, each 

flaj^sji^pQrtja^ having a different configuration in accordance with still 

a circuit board (su ch as a motherboard) of a computer, a another embodiment of the invention. 



SUMMARY OF THE INVENTION 
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DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention is directed toward methods and 
apparatuses for expanding the circuitry of electronic 
devices, such as computers. The apparatus can include a 5 
modular riser card that can be installed singly in a low- 
profile computer chassis, or can be stacked on another riser 
card in a tower chassis or a larger desktop computer chassis. 
Many specific details of certain embodiments of the inven- 
tion are set forth in the following description and in FIGS. io 
1-6 to provide a thorough understanding of such embodi- 
ments. One skilled in the art, however, will understand that 
the present invention may have additional embodiments and 
that they may be practiced without several of the details 
described in the following description. 5 

FIG. 1 is a top isometric view of a portion of a computer 
10 having a chassis 12 that houses a motherboard 20 in 
accordance with an embodiment of the invention. The 
chassis 12 can also house other components which are not 
shown in FIG. 1 for purposes of clarity. The motherboard 20 20 
can include circuit elements, such as a processor 24, 
memory devices 25 and connecting circuitry 27 (shown 
schematically in FIG. 1). The motherboard 20 can also 
include a motherboard connector 22 having a plurality of 
electrical contacts for coupling other devices to the moth- ^ 
erboard 20. For example, in one embodiment the mother- 
board connector 22 can be an edge connector having a 
socket or slot 26 with a plurality of electrical contacts that 
engage corresponding electrical contacts of a riser card 30 
when the riser card 30 is inserted into the slot 26. In other 30 
embodiments, the motherboard connector 22 can have other 
configurations. 

The riser card 30 can include a support member 31 and 
two riser connectors 32 (shown as a lower riser connector 
32a and an upper riser connector 32b) attached to the 35 
support member 31. In one embodiment, the support mem- 
ber 31 can include a printed circuit board, and in other 
embodiments, the support member 31 can include other 
generally rigid structures configured to support other 
devices, as will be discussed in greater detail below. 4 q 

The lower riser connector 32a can be removably coupled 
to the motherboard connector 22. For example, where the 
motherboard connector 22 includes a slot 26, the lower riser 
connector 32a can be an edge connector having a tab that is 
removably received in the slot 26. The lower riser connector 45 
32a can further include electrical contacts 38 that are remov- 
ably coupled to c orrespondin g electrica l -ennta ^jts^f th e 
mo therboard J XQiinectQiL22.-When the lower_riser connector 
32a is received in the slot 26. The upper riser connector 32b 
can include a slot generally similar to the slot 26 of the 50 
motherboard connector 22 to receive the lower riser con- 
nector 32a of another riser card, as will be discussed in 
greater detail below with reference to FIG. 2. 

TTie riser card 30 shown in FIG. 1 can also include a 
plurality of expansion ports 33 electrically coupled to the 55 
lower riser connector 32a. In one embodiment, the expan- 
sion ports 33 can include slotted connectors, and in other 
embodiments the expansion ports 33 can include other types 
of electrical connectors. In any case, the riser card 30 can 
include three expansion ports 33 (as shown in FIG. 1), or the 60 
riser card 30 can include more or fewer expansion ports 33. 
For example, where the riser card 30 includes more than four 
expansion ports 33, the riser card 30 can include one or more 
bridge chips, such as are commercially available, to support 
the additional expansion ports 33. The expansion ports 33 65 
can be positioned in one or both of the oppositely facing 
planar surfaces of the support member 31. 
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Each expansion port 33 can be configured to removably 
receive an expansion device 50. In one embodiment, the 
expansion device 50 can include a print ed ciccujt board 
having circuit elements that are coupled to tb& motherboard 1 
2 0 via thejj s£i-cafd-3flL For example, the f^pansinn ftevigf 
50 capjnclux3e-a. videoj^afdj a modem card^-^etw oj k card 
or anojtherJyje^£ard Alternatively, the expansion devise 
5(Tcan include any device that is compatible with the 
motherboard 20. 

The riser card 30 can also include coupling circuitry 34 
(shown schematically in FIG. 1). The coupling circuitry 34 
can include connecting leads 34a that connect the expansion 
ports 33 to the lower riser connector 32a. The coupling 
circuitry 34 can also include pass-through circuitry 34b that 
extends between the lower riser connector 32a and the upper 
riser connector 32b. As will be discussed in greater detail 
below with reference to FIG. 2, the pass-through circuitry 
34b is generally not coupled to the expansion ports 33, but 
rather transmits electrical _ signals directly between the two 
riser connectorsJSZ*. 

The computer chassis 12 shown in FIG. 1 is a low-profile 
chassis having a depth D 1 that can accommodate a single 
riser card 30. Accordingly, up to three expansion devices 50 
can be electrically coupled to the motherboard 20 via the 
single riser card 30. FIG. 2 is a top isometric view of a 
full-form computer 10a having a chassis 12a with a depth D 2 
that can accommodate a plurality of riser cards 30. For 
example, the chassis 12a can accommodate two stacked 
riser cards 30, shown as a lower riser card 30a coupled to the 
motherboard 20 and an upper riser card 30b coupled to the 
lower riser card 30a. The lower riser card 30a can be 
connected to the motherboard 20 in a manner similar to that 
discussed above with reference to FIG. 1. 

In one embodiment, the upper riser card 30b can be 
configured identically to the lower riser card 30a. 
Accordingly, the upper riser card 30b can include a lower 
riser connector 32a that is removably attached to the upper - 
riser connector 32b of the lower riser card 30a. In this 
manner, the upper riser card 306 can be both physically and 
electrically coupled to the lower riser card 30a in a stacked 
configuration. As a result, the combination of riser cards 30 
can provide six expansion ports 33 to accommodate up to six 
expansion devices 50, two of which are shown in FIG. 2 as 
a lower expansion device 50a and an upper expansion 
device 50b. In another embodiment, where the depth D 2 of 
the chassis 12a is greater than that shown in FIG. 2, 
additional riser cards 30 can be coupled to the upper riser 
card 30b to provide for an even greater number of expansion 
ports 33. 

In one embodiment, the upper expansion devices 50b are 
electrically coupled to the motherboard 20 via the pass- 
through circuitry 34b on the lower riser card 30a. As 
discussed above with reference to FIG. 1, the pass-through 
circuitry 34b can connect the upper and lower riser connec- 
tors 32 of the lower riser card 30a without connecting 
directly to the expansion ports 33 of the lower riser card 30a. 
Accordingly, the pass-through circuitry 34b can provide a 
direct link between the motherboard 20 and the upper 
expansion devices 50b without directly coupling the upper 
expansion devices 50b to the lower expansion devices 50a. 
In one aspect of this embodiment, all the expansion devices 
50 may still communicate with each other indirectly, via the 
motherboard 20. 

The expansion ports 33 on each of the riser cards 30 are 
separated by a distance X lf and the uppermost expansion 
port 33a of the lower riser card 30a is separated from the 



06/09/2004, EAST Version: 1.4.1 



US 6,491 

5 

lowermost expansion port 336 of the upper riser card 306 by 
a distance X^ In one embodiment, the distances X x and X^ 
are approximately equal so that adjacent expansion ports 33 
are separated by approximately the same distance, regard- 
less of which riser card they are attached to. For example, s 
the expansion ports 33 can be spaced apart by approximately 
0.8 inches. An advantage of this arrangement is that it may 
be possible to more efficiently fill a given vertical distance 
with expansion ports. In one aspect of this embodiment the 
expansion ports 33 can be offset laterally from an axis 
extending between lower riser connector 32a and the upper 
riser connector 326, as shown and discussed in greater detail 
below with reference to FIG. 4. A further advantage of 
laterally offsetting the expansion ports 33 is that it may be 
easier to separate all the expansion ports 336 the same ^ 
distance where the vertical positions of the expansion ports 
33 are not constrained by the positions of the riser connec- 
tors 32. 

In an alternate arrangement, the distance X 1 can be 
different than the distance For example, the distance 2Q 
can be greater than X v An advantage of this arrangement is 
that expansion devices 50 requiring additional vertical space 
can be accommodated in expansion ports separated by the 
distance X^ and expansion devices 50 requiring less vertical 
space can be accommodated in expansion ports separated by 25 
the distance X 1 . 

In another embodiment, the distances X 2 and X^ between 
the expansion devices 50, as well as the distance between the 
riser cards 30 and other components on the motherboard 20 
can be selected so as not to exceed the critical path length 30 
between components. For example, it may be important in 
some cases to position an expansion device 50, such as a 
video card, a selected distance (as measured along an 
electrical path) from other devices, such as the processor 24 
(FIG. 1). This can be accomplished by positioning the 
motherboard connector 22 a selected distance from the 
processor 24 and/or by selecting the distances X 1 and X^ (or 
the particular expansion port 33 to which the expansion 
device 50 is connected) to place the expansion device 50 at 
the desired location. 40 

In one embodiment^ the_xiser cards 30 can include a 
termination circuit, fo r example, an RTTcircuiL mouiited to a 
p rjnled_xi rcui Ubaajd-4haUcjann e cts to thej iprxeiuasef- con- 
nector,326-.oiJ he upper riser card 306 (or _tbe~troper riser 
connector 326 of the lower riser card 30a where the upper 45 
riser card 306 is not present; see FIG. 1). The purpose of the 
termination circuit is to prevent signal reflections at the 
unconnected upper riser connector 326. 

One feature of the riser cards 30 shown in FIGS. 1 and 2 
is that a single type of riser card 30 can be installed in a 50 
variety^QLtyjies of computec chassjs. For example, one riser 
card 30 of the type discussed above can be positioned in a 
low-profile or other relatively small chassis, such as the 
chassis 12 shown in FIG. 1, to provide the computer 10 with 
a selected number of expansion ports 33. A plurality of the S5 
same type of riser cards 30 can be positioned in a full-form 
or other larger chassis, such as the chassis 12a shown in FIG. 
2, to provide an increased number of expansion ports. 
Accordingly, the same type of riser card can be installed in 
a number of different types of chassis to provide each type go 
of chassis with a selected number of expansion ports 33. An 
advantage of this feature is that manufacturers need only 
produce a single type of riser card 30, and distributors need 
only inventory a single type of riser card 30 to be compatible 
with several types of computer chassis. 65 

FIG. 3 is a partially schematic, top isometric view of a 
computer 110 that includes a computer chassis 112, a 
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motherboard 120, and riser cards 130 (shown as a lower riser 
card 130a and an upper riser card 1306) in accordance with 
another embodiment of the invention. In one aspect of this 
embodiment, the lower riser card 130a is attached directly to 
a lower surface 113 of the chassis 112, and the motherboard 
120 is slidably attached to the lower riser card 130a and the 
lower surface 113. For example, the lower riser card 130a 
can include two bosses 139 that are bolted to the chassis 112. 
Alternatively, the lower riser card 130a can be attached to 
the chassis 112 with other types of fasteners. In any case, the 
lower riser card 130a can include a first motherboard 
connector 122a (for example, a socket) configured to couple 
to a second motherboard connector 1226 (for example, a tab) 
on the motherboard 120. 

The second motherboard connector 1226 is slidably and 
removably received by the first motherboard connector 122a 
of the lower riser card 130a as the motherboard 120 is 
moved toward the lower riser card 130a (indicated by arrow 
"A"). Accordingly, the motherboard 120 can be selectively 
engaged or disengaged with the lower riser card 130a by 
moving the motherboard 120 in a direction generally per- 
pendicular to the plane of the first riser card 130a. An 
advantage of this arrangement is that the motherboard 120 
can be removed from the chassis 112 without removing the 
lower riser card 130a. 

The motherboard 120 can include guide members 123 that 
slidably and removably engage corresponding slotted guide 
rails 121 positioned on the lower surface 113 of the chassis 
112. The guide members 123 and guide rails 121 guide the 
motherboard 120 as it moves toward the lower riser card 
130a. In one embodiment, the motherboard 120 can be an 
NLX type motherboard, and the chassis 112 can be an NLX 
type chassis, both in accordance with NLX specifications 
from Intel Corporation of Santa Clara, Calif. Alternatively, 
the motherboard 120 and the chassis 112 can have other 
configurations that allow the motherboard to be removably 
attached to the chassis 112. 

The lower riser card 130a can further include a lower riser 
connector 132a that remains unconnected when the lower 
riser card 130a is attached directly to the chassis 112. In one 
aspect of this embodiment, the lower riser connector 132a 
can be configured to couple with a motherboard connector 
22 of the type shown in FIG. 1. Accordingly, the same lower 
riser card 130a can be connected to a motherboard 20 of the 
type shown in FIG. 1, or to a motherboard 120 of the type 
shown in FIG. 3, further increasing the modularity of the 
riser cards 130. 

The lower riser card 130a can include an upper riser 
connector 1326 configured to receive a corresponding lower 
riser connector 132a of the upper riser card 1306 when the 
two riser cards are stacked (shown in FIG. 3). The first 
motherboard connector 122a and the upper riser connector 
1326 of the upper riser card 1306 remain unconnected when 
the upper riser card 1306 is coupled to the lower riser card 
130a in a stacked configuration with only two riser cards. 
Accordingly, although certain features of each riser card 130 
may not be utilized (depending upon whether the riser card 
130 is attached directly to the chassis 112 or attached to 
another riser card 130), the upper and lower riser cards 130a 
and 1306 can be identical, eliminating the need to manu- 
facture and inventory a store of separate riser cards for 
different computer chassis. 

In one embodiment, each- riser card 130 can include a bu s 
13&~&bown schematically in FIG. 3. The bus 134 can be 
coupled to the upper and lower connectors 132a, 1326 of 
each riser card 130, and can also be coupled to the first 
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motherboard connector 122a and expansion ports 133 of FIG. 6 is a side isometric view of two riser cards 430 

each riser card 130. Accordingly, expansion devices 50a and (shown as a lower riser card 430a and an upper riser card 

506 coupled to either riser card 130 can communicate via the 4302?) that have different configurations in accordance with 

bus 134 with any other expansion device 50, regardless of sti11 another embodiment of the invention. For example, the 

whether the other expansion devices 50 are coupled to the 5 lower riser card 430a can include a first motherboard 

lower riser card 130a or the upper riser card 1302?. connector 422a for coupling to the second motherboard 

connector 1222? shown in FIG. 3. The lower riser card 430a 

FIG. 4 is a side isometric view of two riser cards 230 ca n also include an upper riser connector 4326 coupled with 

(shown as a lower riser card 230a and an upper riser card pass-through circuitry 434 to the first motherboard connec- 

2302?) coupled at the sides of the riser cards with a riser tor 422a. The upper riser card 4302? can include a lower riser 

coupler 240 in accordance with another embodiment of the connector 432a which, in one embodiment, can include a tab 

invention. In one embodiment, each riser card 230 can portion that is removably received by a corresponding slot of 

include a support member 231 having a side-mounted riser the upper riser connector 432a of the lower riser card 430a. 

connector 232 projecting from an edge of the riser card that In one aspect of the embodiment shown in: FIG. 6, the lower 

is generally perpendicular to the motherboard 120 (FIG. 3). riser connector 432a of the upper riser card 4302? can face 

In one aspect of this embodiment, the riser connector 232 15 downward and the upper riser connector 4322? of the lower 

can include a tab with electrical contacts. The riser coupler riser card 4300 caa f ace upward. Accordingly, the upper and 

240 can have two slots 241, each having corresponding ^ ™ ei ™ d& 43? can be joined by moving the risercards 

electrical contacts configured to engage the electrical con- 430 \°™ rd each other m ^ P la L ne of the nser cards 430. In 

tacts of one of the riser connectors 232 when the riser « "Itctnate arrangement (not shown) the riser connectors 

coupler 240 is moved toward the connectors 232 (shown by 20 *? v Can generally honzon^lly and can be connected by 

a ^ i ft. • i *>An -a moving the riser cards together in a direction generally 

arrows B ). Accordingly, the nser coupler 240 can provide t0 lhe lan * of tne riser cards \ oth / r 

both a physical and an electrica ^connection between the two embodime nts, the riser cards 430 can be connected by 

nser cards 230. Alternatively, the riser coupler 240 and the moving them together ^ other Elections. In any case, each 

nser connectors 232 can have other configurations that riser card 430 can include a plurality of expansion ports 433 

physically and electrically couple the riser cards 230. to accommodate one or more of the expansion devices 50 

In one embodiment, the riser coupler 240 alone can (FIG. 1). 
adequately support the upper riser card 2302? in position One feature of the arrangement shown in FIG. 6 is that the 
above the lower riser card 230a. In another embodiment, the riser^cards. 430a_and,43.02> include features that correspond 
riser cards 230 can be configured to provide additional 30 to ~^ e posi tion of j he riser ca rd with respect to the .mother- 
support to the upper riser card 2302?. For example, the lower board^orexample, the lower riser card 430a includes a first 
riser card 230a can include clips 235 that hold the support moTEerboard connector 422a and an upper riser connector 
member 231 of the upper riser card 2302?. Alternatively the 432fc > but does not include a lower riser connector 432a. 
clips 235 can engage the first motherboard connector 222a Furthermore, the upper riser card 4302? includes a lower riser 
of the upper riser card 2302?, or the riser cards 230 can be 35 connector 432a for coupling to the lower riser card 430a, but 
coupled with other releasable fasteners. In the embodiment does QOt delude a first motherboard connector 422a, an 
shown in FIG. 4, both the lower riser card 230a and the u PP er riser connector 4322>, or pass-through circuitry 434 
upper riser card 2302? can include clips 235 to provide for because these features are not required for a riser card in the 
increased commonality, even though only the clips 235 of u PP er position. An advantage of this arrangement is that the 
the lower riser card 230a may be utilized. Alternatively, the 40 ris&r cards need not include features or elements that will not 
clips 235 of the upper riser card 2302? can be eliminated. be used once ^ nser card is placed in a selected position. 

Conversely, an advantage of the riser cards discussed above 

Another feature of the riser cards 230 shown in FIG. 4 is with reference to FIGS. 1-5 is that the upper and tower riser 

that they can include adjacent expansion ports 233 that are cards can be interchangeable. 

equally spaced, regardless of which riser card they are 45 From the foregoirig it wiUbe a p prec iated that, although 

attached to. The expansion ports 233 can be laterally offset spccific embodiments of the invention have been described 

from the first motherboard connectors 222a so that the herein for purposes of illustration, various modification s 

vertical position of the expansion ports is not constrained by may be made without dcviating frpm the spirit and scope^f 

the position of the motherboard connector 222a. As was the mventioiL foT^mple; the riser cads.wece'described 

discussed above with reference to FIG. 2, the expansion 5Q aboV e-in the context of computer chassis, for purposes of 

ports can also be offset where the nser card includes aligned illustration. The same or similar riser cards can also be 

riser connectors, such as the lower riser connector 32a and installed in other electronic devices , sucn as instrumentation 

the upper nser connector 322? shown in FIG. 2, equipment, telecommunication equipment or other devices 

FIG. 5 is a side isometric view of two riser cards 330 where modular riser cards are suitable. Furthermore, the 

(shown as a lower riser card 330a and an upper riser card 55 features of individual embodiments of the riser cards shown 

3302?) coupled with a ribbon coupler 340 in accordance with in tne figures need not be limited to these embodiments. For 

another embodiment of the invention. In one aspect of this example, any of the riser ca rds can^ inpl^ds^ajpua^pr 

embodiment, the ribbon coupler 340 can include a ribbon pass-Ujough , circuitrj.^AccoTdingly, the invention is not 

cable 343 having a ribbon connector 342 at each end. Each limited except as bylbe appended claims, 

riser card 330 can include a riser connector 332 having a slot 60 What is claimed is: 

333 configured to removably receive one of the connectors 1- ^ assembly for supporting computer components, 

342 of the ribbon coupler 340. As discussed above with comprising: 

reference to FIG. 5, each riser card 330 can include one or a motherboard having a motherboard connector and at 

more clips 335 configured to hold an upper riser card. As least one of a processor device and a memory device; 

was also discussed above with reference to FIG. 5, the riser 65 and 

cards 330 can include other fasteners to support the upper a riser card primarily supported by the motherboard, the 

riser card 3302? relative to the lower riser card 330a. riser card including: 
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a support member; 

a first connector on the support member and having a 
plurality of electrical contacts for coupling to the 
motherboard connector; 

a second connector on the support member and having 
a plurality of electrical contacts for coupling to 
another riser card when the other riser card is spaced 
apart from the motherboard; 

a plurality of expansion ports on the support member, 
each expansion port having a plurality of electrical 
contacts for removable coupling to a selected device, 
the expansion ports being electrically coupled to at 
least one of the first and second connectors; and 

coupling circuitry on the support member and electri- 
cally coupled to at least the first connector and the 
expansion ports. 

2. The assembly of claim 1 wherein the support member 
defines a generally flat support member plane and the first 
connector includes a first socket having a slot oriented 
generally perpendicular to the support member plane for 
slideably receiving a corresponding tab of the motherboard, 
further wherein the second connector includes a second 
socket having a slot oriented generally parallel to the support 
member plane for slideably receiving a tab of the other riser 
card. 

3. The assembly of claim 1 wherein the support member 
can be attached above or below the other riser card, the 
support member defines a generally flat support member 
plane and the first connector includes a first socket having a 
slot oriented generally perpendicular to the support member 
plane for slideably receiving a corresponding tab of the 
motherboard, the second connector includes a second socket 
having a slot oriented generally parallel to the support 
member plane for receiving a tab of the other riser card when 
the other riser card is positioned above the support member, 
each expansion port includes a socket having a slot oriented 
generally perpendicular to the support member plane for 
receiving a corresponding tab of a selected device, further 
wherein the coupling circuitry includes a first electrical link 
between the first connector and the expansion ports and a 
second electrical link between the first connector and the 
second connector, and wherein the riser card further com- 
prises a third connector on the support member that includes 
a tab configured to couple to the other riser card when the 
other riser card is positioned beneath the support member. 

4. The assembly of claim 1 wherein the first connector 
includes a tab configured to be removably received by a 
corresponding socket of the motherboard, the second con- 
nector includes a socket configured to removably receive a 
tab of the other riser card, the expansion ports each include 
a socket configured to receive a corresponding tab of a 
selected device, the coupling circuitry includes a first por- 
tion coupling the first connector to the expansion ports and 
a second portion coupling the first connector to the second 
connector. 

5. The assembly of claim 1 wherein the first connector 
includes a socket configured to removably receive a corre- 
sponding tab of the motherboard, the second connector 
includes a socket for receiving a tab of the other riser card 
when the support member is positioned beneath the other 
riser card, and wherein the riser card further comprises a 
third connector that includes a tab for coupling to the other 
riser card when the other riser card is positioned beneath the 
support member. 

6. The assembly of claim 1 wherein the second connector 
includes a ribbon cable having first and second opposite 
ends with a first ribbon connector at the first end releasably 
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coupled to the support member and a second ribbon con- 
nector at the second end configured to be coupled to the 
other riser card. 

7. The assembly of claim 1 wherein the support member 
S has an edge generally parallel to the motherboard and the 

second connector includes an edge connector proximate to 
the edge of the support member. 

8. The assembly of claim 1 wherein the support member 
has a first edge generally parallel to the motherboard, a 

10 second edge generally perpendicular to the motherboard and 
the second connector includes an edge connector proximate 
to the second edge of the support member. 

9. The assembly of claim 1 wherein the motherboard is a 
first printed circuit board and the support member includes 

15 a second printed circuit board. 

10. The assembly of claim 1 wherein the support member 
defines a support member plane and at least one of the 
expansion ports faces away from the support member plane 
to receive the selected device. 

lQ 11. The assembly of claim 1 wherein the expansion ports 
intersect an axis extending between the first and second 
connectors. 

12. The assembly of claim 1 wherein the expansion ports 
are offset from an axis extending between the first and 

i5 second connectors. 

13. The assembly of claim 1 wherein the coupling cir- 
cuitry includes a bus coupled to the first and second con- 
nectors and coupled to the expansion ports. 

14. The assembly of claim 1 wherein the coupling cir- 
3 q cuitry includes pass-through circuitry coupled to the first and 

second connectors and decoupled from the expansion ports. 

15. An assembly of printed circuit boards for a computer, 
comprising: 

a motherboard having at least one of a processor and a 

35 memory device, the motherboard further having a 
motherboard connector; 
a first riser card releasably coupled to the motherboard, 
the first riser card having a first support member, first 
and second connectors on the first support member, the 

40 first connector being removably coupled to the moth- 
erboard connector, a first plurality of expansion ports 
attached to the first support member, and coupling 
circuitry on the first support member at least a portion 
of which is electrically coupled to the first connector 

45 and the first plurality of expansion ports; and 

a second riser card releasably coupled to and primarily 
supported by the first riser card and spaced apart from 
the motherboard, the second riser card having a second 
support member, a third connector electrically coupled 

so to the second connector of the first riser card, a fourth 
connector configured to receive a corresponding con- 
nector of another riser card, and a second plurality of 
expansion ports attached to the second support member 
and electrically coupled to the third connector, the 

55 second plurality of expansion ports being further opera - 
tively coupled to the motherboard through the first riser 
card. 

16. The assembly of claim 15 wherein the coupling 
circuitry of the first riser card includes a bus coupled to the 

60 first connector, the second connector and the first plurality of 
expansion ports of the first riser card. 

17. The assembly of claim 15 wherein the coupling 
circuitry includes pass- through circuitry coupled to the first 
and second connectors of the first riser card and decoupled 

65 from the expansion ports of the first riser card. 

18. The assembly of claim 15 wherein the second riser 
card includes pass-through circuitry connected between the 
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third and fourth connectors of the second riser card for 
transmitting signals directly between the third and fourth 
connectors. 

19. The assembly of claim 15 wherein the first connector 
includes a first slotted socket for receiving a tab of the 5 
motherboard connector, the second connector includes a 
second slotted socket and the third connector includes a tab 
removably received in the second slotted socket. 

20. The assembly of claim 15 wherein the first plurality of 
expansion ports and the first and second connectors of the 
first riser card are arranged generally similarly to an arrange- 
ment of the second plurality of expansion ports and the third 
and fourth connectors of the second riser card. 

21. The assembly of claim 15, further comprising a ribbon 
coupler having a ribbon cable with first and second ends, a 5 
first ribbon connector toward the first end of the ribbon cable 
and releasably coupled to the second connector of the first 
riser card and a second ribbon connector toward the second 
end of the ribbon cable releasably coupled to the third 
connector of the second riser card. 2Q 

22. The assembly of claim 15 wherein the first riser card 
has an edge generally parallel to the motherboard and the 
second connector includes a socket proximate to the edge of 
the first riser card, the socket having a slot for receiving the 
motherboard connector. 

23. The assembly of claim 15 wherein each riser card has 
a first edge generally parallel to a plane of the motherboard 
and a second edge generally perpendicular to the plane of the 
motherboard, the second and third connectors each includ- 
ing a tab proximate to the second edge of the support 3{J 
member, and wherein the assembly further comprises a riser 
coupler having a first slot for receiving the tab of the second 
connector and a second slot for receiving the tab of the third 
connector. 

24. A computer system, comprising: 
a chassis; 

a motherboard removably coupled to the chassis and 
having a motherboard connector and at least one of a 
processor and a memory device; 

a first riser card primarily supported by the motherboard, 40 
the first riser card having a first plurality of expansion 
ports each configured to be removably coupled to 
selected devices, a first connector removably coupled 
to the motherboard connector and a second connector 
configured to connect to another riser card; and 45 

a second riser card primarily supported by the first riser 
card, the second riser card spaced apart from the 
motherboard and having a second plurality of expan- 
sion ports each configured to be removably coupled to 
selected devices, the second riser card further having at 50 
least a third connector removably coupled to the second 
connector of the first riser card, and circuitry to elec- 
trically couple the second expansion ports with the 
third connector. 

25. The computer system of claim 24 wherein the second 55 
riser card has a fourth connector configured to be removably 
coupled to the motherboard connector of the motherboard. 

26. The computer system of claim 24 wherein the first 
riser card includes pass-through circuitry connected between 
the first and second connectors and decoupled from the first 60 
plurality of expansion ports for transmitting electrical sig- 
nals directly between the motherboard and the second riser 
card. 

27. The computer system of claim 24 wherein the first 
riser card is generally perpendicular to the motherboard and 65 
defines a riser card plane, the second riser card being 
coupled to the first riser card in the riser card plane. 



35 



28. The computer system of claim 24 further comprising 
a ribbon coupler having a ribbon cable with first and second 
ends, a first ribbon connector toward the first end of the 
ribbon cable releasably coupled to the second connector of 
the first riser card and a second ribbon connector toward the 
second end of the ribbon cable releasably coupled to the 
third connector of the second riser card. 

29. The computer system of claim 24 wherein the first 
riser card has an edge generally parallel to the motherboard 
and the second connector includes a socket proximate to the 
edge of the first riser card, the socket having a slot for 
receiving the motherboard connector. 

30. A method for expanding the circuitry of a circuit 
board, comprising: 

removably coupling a first riser card to a connector of the 
circuit board to connect the riser card with memory 
devices and/or processors of the circuit board, the first 
riser card being supported primarily by the circuit 
board; 

removably coupling a second riser card to the first riser 
card with the second riser card spaced apart from the 
circuit board, the second riser card being supported 
primarily by the first riser card; 

removably connecting at least one selected circuit device 
to one of the first and second riser cards; and 

passing electrical signals from the selected circuit device 
to the circuit board. 

31. The method of claim 30 wherein the circuit board 
includes a motherboard attached to a computer chassis, 
further wherein coupling the first riser card includes moving 
the first riser card toward the motherboard in a plane 
generally, perpendicular to a plane of the motherboard. 

32. The method of claim 30 wherein coupling the second 
riser card to the first riser card includes inserting a tab 
portion of the connector of the second riser card into a socket 
of the connector of the first riser card. 

33. The method of claim 30 wherein coupling the second 
riser card to the first riser card includes coupling a ribbon 
cable between the first and second riser cards. 

34. The method of claim 30 wherein coupling the second 
riser card to the first riser card includes coupling a first 
connector adjacent an edge of the first riser card to a second 
connector adjacent an edge of the second riser card. 

35. The method of claim 30 wherein coupling the second 
riser card to the first riser card includes coupling a slotted 
coupler to a first tab of the first riser card and a second tab 
of the second riser card. 

36. The method of claim 30 wherein the selected circuit 
device is connected to the second riser card, further wherein 
passing electrical signals from the selected circuit device to 
the circuit board includes passing the signals directly to the 
circuit board with pass-through circuitry of the first riser 
card and without transmitting the signals directly to other 
selected circuit devices attached to the first riser card, 

37. The method of claim 30 wherein passing electrical 
signals from the selected circuit device to the circuit board 
includes passing the electrical signals to a bus of the first 
riser card. 

38. A method for coupling a single type of riser card to a 
plurality of types of computers, comprising: 

coupling a first riser card to a site of a first circuit board 
of a first type of computer to connect the first riser card 
to a memory device and/or a processor of the first 
circuit board, the site being configured to accommodate 
at most a single riser card, the first riser card being 
supported primarily by the first circuit board; 
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coupling a second riser card of the same type as the first 
riser card to a site of a second circuit board of a second 
type of computer different than the first type of com- 
puter to connect the second riser card to a memory 
device and/or a processor of the second circuit board, 
the second riser card being supported primarily by the 
second circuit board; and 

coupling to the second riser card a third riser card spaced 
apart from the second circuit board such that each of the 
riser cards has an expansion port accessible for con- 
necting to a selected device, the third riser card being 
supported primarily by the second riser card. 

39. The method of claim 38, further comprising position- 
ing the first circuit board in a chassis having a dimension in 
a direction generally perpendicular to the first circuit board 
that is less than twice a dimension of the first riser card in 
the same direction. 

40. The method of claim 38 wherein coupling a third riser 
card includes moving the third riser card in a direction 
generally in a plane of the second riser card. 
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41. The method of claim 38 wherein coupling a third riser 
card includes coupling a third riser card of the same type as 
the first riser card. 

42. The method of claim 38, further comprising passing 
5 electrical signals directly between the third riser card and the 

circuit board of the second type of computer via the second 
riser card. 

43. The method of claim 38 wherein coupling the third 
riser card to the second riser card includes inserting a tab 

30 portion of the third riser card into a socket of the second riser 
card. 

44. The method of claim 38 wherein coupling the third 
riser card to the second riser card includes coupling a ribbon 
cable between the third and second riser cards. 

15 45. The method of claim 38 wherein coupling the third 
riser card to the second riser card includes coupling a slotted 
coupler to a first tab of the second riser card and a second tab 
of the third riser card, 

***** 
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